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Distribution characteristics and causes of pollution of
phosphorus in sediments of Changtan Reservoir

WANG Peifang'' >, LU Haibo'' >, WANG Chao'->, CHANG Hong’ , QIAN Jin''*, HOU Jun' *
(1. Key Laboratory of Integrated Regulation and Resources Development on Shallow Lakes ,
Ministry of Education, Hohai University, Nanjing 210098 , China;

2. College of Environment, Hohai University, Nanjing 210098, China;

3. Jiangsu Water Conservancy Planning Bureau, Nanjing 210029, China)

Abstract: The total phosphorus (TP) and various forms of phosphorus in surface sediments were measured by the
sediment phosphorus form analysis method of the standard measurement and test (SMT) during the period from
October 2011 to July 2012 at five sampling sites in the Changtan Reservoir, in order to explore the distribution
characteristics of phosphorus in the sediments of deep lakes and reservoirs. The results show that the sediments of
the Changtan Reservoir were in restoration conditions, especially in the middle and lower reaches and in the
summer. The water contents in the sediments and the TOC content were low in the upper reaches and high in the
middle and lower reaches. The TOC content was high in the spring and summer. The average value of the TP
content in the Changtan Reservoir ranged from 0. 56 to 0. 79 mg/g, with a spatial distribution of relatively higher
levels in the middle reaches and lower levels in the upper and lower reaches. The content of Fe/Al-bound
phosphorus (Fe/Al-P) ranged from 27% to 48% of TP, with an average value of 41% . The content of Ca-bound
phosphorus ( Ca-P) ranged from 16% to 25% of TP, with an average value of 19%. The content of organic
phosphorus (OP) ranged from 35% to 52% of TP, with an average value of 40%. Fe/Al-P accounted for the
highest content of all phosphorus forms, and it was available for algae in the water. The main source of phosphorus
pollutants of the Changtan Reservoir was the settlement of overlying water.

Key words: sediments; phosphorus forms; distribution characteristics; Changtan Reservoir
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Table 1 Physical and chemical indicators of sediments

S SE %
i TR ol one it/ el ( i o EkEe (“’Ii;‘)?/)
S1 7.23 35.9 23.4 52.5 28.0 7.38
S2 7.19 31.5 22.9 63.5 34.1 13.94
2011 410 A S3 7.10 19.2 22.8 79.9 63.5 16. 44
S4 7.08 4.1 22.8 45.5 68.9 12.30
S5 7.10 -40.0 22.7 39.9 67.7 18. 19
S1 7.5 45.6 16.5 56.7 33.0 13. 44
S2 7.26 36.0 17.8 79.0 38.1 13.5
2011 412 A S3 6.81 32.4 17.5 98.5 66.0 15.7
S4 7.05 28.7 19.7 83.2 72.3 13.29
S5 7.10 25.3 19.7 66.7 63.6 12. 46
S1 7.32 37.2 22.3 73.2 28.2 11.52
S2 7.25 34.3 22.1 78.7 30.5 15.00
2012 %4 H S3 6.73 33.1 19.2 82.7 60.9 17.30
S4 6. 87 26.4 20. 1 88.9 68.6 18.78
S5 7.12 28.4 20. 1 72. 1 66. 4 15. 64
S1 6. 88 -8.4 27.3 48.3 33.1 10. 32
S2 6. 65 -12.7 26.5 50.6 34.6 13. 49
2012 4E7 H S3 6. 60 -15.6 31.0 69.6 72.2 21.70
S4 6.30 -17.2 30.6 66. 5 72.4 16. 13
S5 7.32 -23.0 28.8 57.1 69.9 17.28

SR R B 2 R S Bk RS B A R ) A SR T R B K AR S 5K O IR #eZs [l A
KF KR R Ui b X AR R Fb 1 i, o e R SRR R A B RO T R

KA FEDTRR & 7K AE 28% ~T3% Z 18] ,4 D25 1 S /KRR ZEA K LIERAE AL ST RN S2 3 7K A
i, /NF 40% ARHEEE, 5 EHFTUBRPI RIS B BRI C R R IERAE S S3,54 FI S5 Bk m, KF
60% , T IFTTRIZE 55 32 /K e 1) 5 B0 300 5 W) T P 07 o AR TR /K 2 D P v T i B ek % 1)
S B EKCRIAR AT AR S LA TR S U KA — R R,

A TOC & 1 Brd R =, KK DU oA WL o kLU Rl 7. 38 ~21. 7 me/g, il T
i tbde i, UK, LA 7 H R B, i AR R TOC & ol 15.7 ~21.7 mg/g, LiENT. 38 ~13. 5 mg/g,
[FEF 2011 4F 4 A1 7 A PB4 TOC B M H 2012 4F 10 A F1 12 A&, U2 TOC 5 H M s BIIE
HeF KN 2 /5 ks 47 BRI 2 KRR EDURY T A LY & R A S 2, R R
FH KR B YA MU & i , B IR TR R s A b A U & AR

FHAN KK 1 SRR Y- K A AR SR B, A DU 5 7K AR [ 19 38 48 L3 TR B 5 TR /K
WHAFNZK R AL RO K TRASE R, K 1% sl AR G5 X TR 7= A= e i, 52 ) T 32 2 K FNTTC AR ) 22 [ Wl 194 52 462 g
1,0 HGOKAEE T UUR RIS 2 K A7 e 8 o A FU AR, A T Bl 3 IR RS KBKE M
s 2 R UK B K OB e 2% , RO B35 2 R i D0RR A i BRI A (0 T S R AR R A
N AR
2.2 iR TP 5> TR4FE

KK TP FifE H R 0. 24 ~0. 89 mg/g,2011 4510 AR 12 A 2012 454 A7 A 4 AF5 i k7
BIE 500 0. 56 mg/g,0. 69 mg/g,0. 79 mg/g F1 0. 63 mg/ g, HTFRY TP & 75 F P TA T ik T 45k
-, KUK A RAE S U Z PR TP & B0 A W 2, B A g SRl TP & B LA i AR 4 45
ik, s, S3 M 4 m T S2 @ TS5 & T St RIS OUE , KK E LI KB, Wik
K, K I S, AF T K b 20 Uk 2 U B TTORR ORI R B B o R A s ZE R e b TR S e 2 |, e
BT A R Tl 1) A OB Ak VR A R B R UK L A TR, RV VR B /N LR D SO O TP
BEAL, BOMPIEAEZ/NSORICA, — 5 Tl T AR & B Y, 57— 5 K 1467 A i TRAG AR
SURG SNSRI ALY/ NS RITIY A0

TP i 1 2011 4E 10 A 0.24 ~0.75 mg/g, FYIHH 0. 56 mg/g;2011 4E 12 H 4 0.58 ~0. 83 mg/g, *F-
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Fig. 2 Distribution of total phosphorus content
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Fig. 3 Distribution of contents of phosphorus forms
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$2,85,81;Ca-P it M 0. 06 ~0. 14 mg/g, itk lb MR B/ N RAE S HEF R IR Jg 3,94, 85,82 ,S1,0P fFift
FEYERELA 0.2 ~ 0. 31 mg/g, Bt LM R B/NEERAE S HEF R YN S3,94,92,85,81, MArHrat ok A | K
TKEEVTR IS AT 3 1 TP 43 A FRAE 5 AN WT i LL AR, B0 2 rhiedse K, i R eIk, b vl 0L, oo
T A AR P TR TSl P XSS 5K

2011 4F 10 A YUY i 25 B 43 9 w( Fe/Al-P) = 0. 19 mg/g,w( Ca-P) = 0. 13 mg/g,w( OP)
=0.25mg/g;2011 4F 12 H 5358 w (Fe/Al-P) = 0.30 mg/g,w ( Ca-P) = 0. 13 mg/g, w ( OP) = 0.27 mg/g;
2012 4F4 H 43538 w(Fe/Al-P) = 0. 35 mg/g,w( Ca-P) = 0. 13 mg/g,w( OP) = 0. 27 mg/g;2012 4 7 A 55H
w(Fe/Al-P)=0.28 mg/g,w(Ca-P)=0. 11 mg/g,w(OP)=0.25mg/g, Fe/Al-P itk [LIEFETEHEERKTL
FRFHEBERTKE, ERFE R/ RES BB R AT Fer AL-P ) B K A4 bl RO 6 5
Ca-P i WWIE N A HEERTHERTELAERTHESE, EF Ca-P T EEANATRE SUIRYIM pH &k (R
1) IR Ca-P [ K A iR B HGR A 1R A 56 OP i i e BT o, A B R T HERE R TS
KFEZE, XSV TOC & s FE 22 5 KA LR, Hh i H A ik — 2o,
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TR, UK B IR R /K AAR 16 15 7K 2 i v L] b 20T HE R, X TR K 2R 1 G ), 2 A RS G 1) 2
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phosphorus in overlying water
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